The contribution of calcium/calmodulin-dependent protein-kinase II (CaMKII) to short-term plasticity at the neuromuscular junction.
Calcium/calmodulin-dependent protein-kinase II (CaMKII) is a ubiquitous intracellular enzyme, which is implicated in learning and memory mechanisms in the central nervous system, however its contribution to peripheral cholinergic neurotransmission is not well characterized. This study evaluated the impact of CaMKII on the function of frog neuromuscular synapse using electrophysiological recordings. Application of the selective CaMKII inhibitor KN-93 (5 microM) did not significantly alter the parameters of evoked and spontaneous quantal acetylcholine release under low-frequency stimulation (0.03 Hz). KN-93, on the other hand, produced pronounced changes in short-term synaptic plasticity: particularly, KN-93 inhibits the second component of paired-pulse facilitation (interpulse intervals of 100 ms and longer) and strengthens the depression of synaptic transmission under high-frequency stimulation (50 Hz). These results imply that CaMKII plays an important role in presynaptic functions at the frog neuromuscular junction, and potentiates quantal acetylcholine release under high-frequency activity.